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(57) Abstract 





PURPOSE: To surely restart a 
computer system by the CPU 
control system even in case of the 
destruction of a control table, etc., 
with respec to a CPU control 
system. 

CONSTITUTION: A CPU monitoring 
means 2 outputs a time-over signal 
TO unless a counter reset signal CR 
is inputted within a specific cycle 
period. A delay means 3 on receiving 
the time-over signal TO outputs a 
delay signal DS which is delayed by 
a specific time. A resetting means 4 
once inputting delay signal DS 
outputs a reset signal RST. 
Therefore, the CPU 1 is reset with 
the delay signal DS unless an 
NMKNon-Maskagble Interrupt) 
processing program which is started 
when the time-over signal is 
inputted as an NMI signal to the 
CPU 1 is started since the control 
table, etc., is destroyed, so the 
computer system can surely be 
restarted. 



CPU l«s^ 



1 

g 






« * m. I'^'^l 








11 tld .- 


L -l- SB. 




*e vm i~ m || 


r _ rw 



COPYRIGHT: (C)1994,JPO&Japio 



(19)B*Hi|$^ (J P) 



«v & m 4# & m ^) 



WPfl^Fe- 131218 

(43)&K!B 6^(1994) 5^ 13 B 



(51)Int.Cl. ! ItSIJie^ ffrtlii^ F I 

G 0 6 F 11/30 3 1 0 K 9290-5B 

1/24 

7165-5B G06F 1/ 00 350 B 



(2i)tbist#^ 


#H 5 F4-277453 


CTDUUBA 


000005223 










(22)&JKB 


Tjft 4 ^(1992)10^ 15 B 




^il|»il|<tm i PJSE±^ffl4>1015#Hb 






C72)36W* 


5jn ^ 








*fc£J 1 l»J 1 l*»m+BELb!hBa + 1015#ite 














(74)ftfiA 





(54) [WHa^fr] CPUift^a 



(57) [££>] 

rt^A;*) ;**uto&»o;te!§£\ c P ug£& 2 ft* J J* 

y-fey h¥JS4tei§5£fB^DS&A2rr 

y<— ff-§-T0^ 5 NM I (Non-Maskable Interru 
pt) ia^t UTCPUl^A^StbStjfflftSttiNM 

(rJSft $ tl&V N»gtft&gf? #D S £ J: 9 , CPU14- 
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rat** i ] v&m^T- j^Mt^wa ltt°d -t 

yir (CPU) Sry-fey h^£CPUffitt#&C*%'' 

CPU (l) *»P>WWftWl«J*iTA*^^y"fes' H 
fi» (CR) fcfiffiu ilfrlB#*^y-tr>> MS^- (C 
r) ^5^oja^^rt^A^^n^d»oyt^tt^^ 
a^— ^Hif- (to) ^di/3-rscpui^^ 

(2) 

ifHE^^A^--y^s-^ (to) &A71U mfeaaSIHJ 

ji^-fryyi^ft-^ (ds) *mrt^w&&k o> 

llffl3©E»* (DS) £A7l Lfc#^('tt, flfffECPU 

(i) ^y-ty h-t-afcftoy-fey hflr* (rst) 
ti&rrzv-ty b^m (4) £, 
&*r*-s r. £ -ra c p u»^; 

[M#Jfi2] jKBECPUl^S^© (2) fct, 
ItppsfT— (watch Dog Timer ) T'tff)#L/tC:i:£:# 

mi i-sw^JS i is&oc p u»^; 
[is*jS3] msmmm (.3) tmRv-t-ybzm 
(4) ^ora^fbtu «<iiEcpu (i) t-hmm 

ik\t%*Xt> L/c#S-fdl4, mSS&i^r (DS) cDffi 

b*#«4] Bfjfasi^ (3) (rts^rsmse^ 

CDB^«, NMI (Non-Maskable Interrupt) fcyg^u 

r i t~rz>n i ta^oc p ummtt, 

[0001] 

iwm±jzwm$m] #38wr±c p u»jjw*s3rH u 

#(a+^S^^A<o^^tt5L-r7°D-lr-yi)- (CP 

u) iytyhtscp uffiOW^a-BBi**. 
[0002] ifi¥, tiMBWB«B»o*4feT l£ffi£&K>-^ 

btrotyt OUT, ilc TCPUJ £Hfc& ) tfSffl 

[0003] — AH-* fsjfe/i^^^lrj; 19 ->*^ 

(fail safe ) W&MKrt WtTV - 

iHJt5¥tfcLT, trUrv+Yy**-*— (Watch Do 
g Timer ) #Sfc-5<, 
[0004] ^— tttf-IWiv'*^ 
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•^v-Kjrx7«|W)7*-/l'h (fault ) ^dSJ&gtt" 
5 £ > &|g£ £-12:5 w £ 

10 [0005] ^fA^D^ffl^Sf:, tfHr-yf- 

5c Z.<F>9-< A^-— /<Hf -§-fif tofS-^— oT'fo 3 N 
MI (Non-Maskable Interrupt) \t%t LTCPU^A 

I?Lt, tW»->^7 l A<Ov'^7 l A^«7>S*5ihL-C 

[0006] 

n-i?ii/xrAro7x-/^- 7wm&2m-rz®Bm 

[0007] BKztiv v-C 7*-— /Hr— ^MffeZZm-t 
-5HBg{4, CPU 2 1 s WDT (ty±-y !! f~ Y 
— ) EISS2 2, 71*^^2 3, *7^!Jty 

^Ay-fey HHK26*»Wft***ua. ft*5. CPU 

2 1, 7iyfl'v f X : ?2 3, ^7<»^yiry 

^ 2 4S.Vv'^^y-(ry 2 5(4 V 2 9 

[0008] CPU 21 J4[3^£*t-CV V«cV ^ROMir^ 

fh^v'X T-l±£&DfflWZft 0 o WDT[H]^2 2f4rt 

aac:*!7^RW>r^— Sr^ru 

«WBBa-t- 6 r £ (r^7 "7 y 1 fcf^P ^-fra„ ^7 >7 

A^-— y <— f»-§-T O 4- ffiTlt-^e ^*o\ WDT[HKg2 2 
{4ma^a->^7 : -iNy-tr5' HhK2 6*»5>oy-fey Hf 
-i-R S T^rA73-ra £ > 9<< ^~^—\n^TO(ry]^h 

^ih-ra,, 

[0 0 0 9] 7i7f^? 2 3(4_hfE^YA^-— 

TCPU2 1— mftrfZo *7^9-tyM^^2 
4 {4/^2 9^LT^$ttaCPU2 l/i^ibO*'7> / 
^y-fey Hfi^CioT, WDTEI1^2 2—7J'»<7y 
-try Mt-S-CR&ffi^rtSo •>^7A|)-)ryhl'^7 
2 5J4/<^2 9^LT^^tt5CPU2 \frh<F)i/* 
T^Ay-ty HS^Ciot, V^y-ty hlElK26 
^rAUt-y Hf-^SR 1 ^tB73-r5„ 
5(9 [0 0 1 0] v^xAy-try Mi]g&2 6»4v'^7 L Ay-fe 
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Sr^ffiLT, CPU2 l3WWDT|5K2 2'>.y-fe«> h 
ff-§-RST^m^-t5„ 
tOO 1 1] ^^7^-/Wr-7^?r^i- 
SEffigOEWft wOV ^tRM-r*. C P U 2 1 }4m*<D^ 
IW^tkltfy-^y-fcy MSfc*\ ^29*^Lt* 

V>*V±yb isitxf 2 4 tt, WDT 

[0 0 12] — WDT|lBg2 2COF^5T'{i^^^— 

trtz, Litters iffe<Dmmm*itt 

TOfctttTrTSc 
[0013] ^<Z)^-T A^-— y<— {f -§-TOiiNM I ff # 
i: LTCPU2 1 f~Aj7l£tU NMI ¥BB?*>? , ?J»& 

OSiEi^fr^fctofri^-rAy-lry M84*«\ '<*2 
9frfr\JX^**rJ*})-tey bUiS^f 2 5td(T9o 

5 te, A y ir y rlU8§ 2 6 ^i^^^A y ir y hfa 

-§-SR 1 ZtitfTtZ. * L"C WfA y -tr y Hf -§"S 
R 1 ^rttci/xT^V-tey HIh]S§2 6tt, CPU 2 1 
$.T>*WDTHKg2 2 — y-fey Mf-§-RST£til*rr5 0 
r?LT s CPU21 ->Xf A^ffiBSb^fT 

[0014] fcfe. JifBNM I ^S^p jK* 
{rj&DT^y^-Wv 5 *^ 2 3*»5>^7Ht#3B^<?5IB 

Ay -try He^Srf?v\ Vr^s*=rJ*&mmk*Z> a 
[0015] jcfc, JUS0Hft5'*yA^tta>*y 

-tmr*fo5„ h»=*» n t» ^*y looictiftjfitfcrK 
K^l'fi)*»o-c, m3N&'<^4r 
(Interrupt Vector) ^$,1 0 1, fr<l>~- y-J Istfi/ 
Xv-M. (Operating System ; £TF\ l"OSj £P£ 

) i^l02, T~7°V y~ — v'a l/^fu-tfy J* (Appl 
ication Program ; J£X~F, r APj il^^ 0 ) 

io3, wm&v-yyj^imi 0 4&^^y^ 

51$ l 0 5 ST *h/€ft0>t^tefi*l*£?r 
[0016] fCi^^WWi o ilr»i^!)y^!Jty 

U©£&f7 b-fvt'y AXttNM I fcUi^n A$S£> 
fti^o Aasftjrt jttrv ^7K u-^ts:* £ttt 
V^„ CPU 2 lttffl9iW®sfc&s*>-Si, Wahf<9 9 

i^ioi frhmiz&^ttfctz&i&yv #y aj&s*& 



(3) W6-131218 

4 

^£nTi^rKw ! .£&#-r5c cpu2i 

[00 17] OStS^l 0 2PiMS-DOS (SBffi 

m> woosmmzti. tir-7>n o 2 a *»- 
(n&fmm&tim&fto, APti^i 0 3fr«, — n^r 

tlZo -M >7°$s-%i&$L 10 5 iatC PU2l4-y-(ry 

•^yy<s^i 0 sit -f&^mfHtyayv^m 

#10 A^J^>Zf-t^>^t^m^tli>o 

[0018] w(o«te>^*yBae^«to-c > 
tfttau cpu 2 i#nm 1 te*'*** 

38$ 1 0 1 {cttjftsttfcr Kux£#J»aLTNMi*a3 

20 2 6 *»?>t0 y ir y Mf -§-R S T&gttT >^^m 

mi 0 5^^ft$ttyt^-s.o«m^^D^7A^ci 

-^7" AOffigSb^r^ LTV ^„ 
[00 19] 

[^^A?^:LJ;5i:-t-6^] Lj5»U AP^gclO 
3 tr^$ tvfczfv y°9 J±t>\ MZ.tfS&mi/xy'J'M- 

50 102a \z.mt\zwt7 h'^x&m%i-z>m&tfhz> 0 

[0020] *3BWt4d<0± 5 ^(^^T^ Sttfct 

a^ttwti^T 1 A<o«eiwsfTi5 c p urn® 

[00 2 1] 

40 PUftJWttr^^ta-fcylJ- (CPU) i^i^®2, a® 

[0 0 2 2] CPUiag^2ttCPUl^^jSffiMlr 
tU^^nS^^^y-try MS^CR£KSU 

bt/tiaffD s £titfrf 5c y -t y H#gk4 tiiesi 

ff^-D S 4: A^J Lfc^lrtt, CPUl&y-try h-f 5 
fc^W y ir y h{f-§-R S T SrtU^-r 5 C 
5(3 [0023] 
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wm\ * -? y -tr y vm^c *Lm&v>mmm 

(r a^j Ztim >o C P Ug£*fi^ 2 J4* A 

^wdm^m 3 ix ffife<n&jfflm h^tzmm^T) s 

fctttfr*-*. y-ty h¥g:4f*giifir#DSSrA^i-S 
ir> CPUl&y-fey b-fZ>tcib<D})-ty Mff§-RST 

[00 24] 

m-s. m2tt, *wmwm\$:tr?r?vv?mx'-h io 

5 C mirfcv^ *^©CPUWMli> CPUl 

1, WDT EJSSl 2, 

^V^yfey hUv^y- 1 4, v-^. 
y^Ay-fey hl'v 1 *^ l 5, vO*xAyfey hElSSl 6 
WHJSSl 7A>fe«!*Stt5 0 ft*o\ CPUl 

1 4W->^rA y ir y K UiS* ^I5li> 1 9 Id 

[0025] CPUl 1 teEl^:£tl/rV vfcV ^ROMI^ 

fe-tf e (c:«MWk$*u Bfi&fc* !> >?imzm-z> k 9 A 

A;*— ff-f-TOSrtUTJ-rSo fc*5» WD TIDES 1 2 
ttMrSi/^-rAy-ty hEBSl 6iS>h<DV±iy hfa 
-§-RSTtrA7Jl-'5i:, yV A;*— ^-ff-f-TOCDtttft 

[0 0 2 6] 7i7fl/-»^ 1 3ta_hIE^.M-— ^< J<? 

TCPU1 l^ii£n1--5„ ^^^Dt^M/^^l 
4}4^*1 9Sr^LT^C$tt5CPUl 1 frh<D3> fy> 
* y-fey Ml^ioT, WDTIHSSl 2^-7>^y 
•fey hft#CR*ttyji-3. ^fAy-fey 
1 5J4^;*1 9^L-C/^^tt5CPUl lfrt><D~>X 
fAyty Mfrfrt£j;o-T\ -^TA!Jt7 MUSS 1 6 
— -^fAyty hft-f-SRlSrtti^rt-S. fc*S» rtt 
t,(D7xyfU^^ 1 3, #^>-^y-try h^v^y- 40 
1 4RTfi/*7-A.!)-t*y hU^^l 5 {4, tftjx.fcfy 1 — 

[0027] 7M W HISS 1 7 tt0l|x.J*»^|5ISS^<t o 
-C*J*$tU WDTHJSSl 2J&»felltfj&ftfc*'rArf-- 

iS^DSk Lti/^fAUty hlHSSl 6^tB;>ji-£ 0 

A£c PU l l agSfM-SSSWJ: 9 tftv 

-^rA y ir y hlslSS 1 6 ttiSB£ft*D S, 
T" A y-fey Hf -§-S R 1 JHi/-?!7— ^ y ^ SWffi 9 ^> 5(9 
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Vvf*u&»&&fcHL-t\ CPUl lXOWDTEKi 2~- 
y-fey hfa-f-RST^ttWrTSo 
[0 0 2 8] ±JEl8teW<?Dlbf^fr-3VN-afiW-t- 
5, C P U l l fi^<o^r: k * V fe y 

^*l 9fc4M/0&»>:^ y-fey hU-^H 
«T9. y-fey Mf^frgtffc&y-Vy" y-fey 

hUv?*y-14f4 % WDTI3SS1 2^^!/tyh 

ff^-CR^ffiTrr^o 

[0 0 2 9] WDTH1SS1 2<DrtgPT*«i5'-r-v- 

l^tf^S-frS. Z<D% 
# y-fey Mf-£-CR&A^5£-fePK3nJWfc£*t, ^Ff 

y Mf-51-C R31A7J ^tt^fttUi'. $ A l^ylr—^-m^ 
[0030] r <o^>r ^-/Mf^TOttNM 1 fe-§- 

iLTCPUl l('A7J^tt> NMI^OS^Dy'yA^ 
t2»$tv2>„ — ^(1, NMIffl7'D^7A|iv'^rA 
WWe»^fT9fcJ!?)trv-^Ay-fey hlf^-Sr, ^7 1 
9^LTi/^xAy-fey 1 5^p 0 * 

fey h^SrS(7fcv-^xA y-fey hw^^ l 514, 
•^Ti> y fe y MjUSS 1 6 ^ixxy- A y-fey Mg-5§- S R 

1 ZmrtZo 

[00 3 1] 4fc, ^-YA^h- /<— ff-§-TO«4y ? ^ W 
@SSl 7^ A^J^tK »ffe^««aiWiSi$*-C«£» 

-§-d s i: Lti/xfA y-fey hlDSS 1 6 ~mjrt2>„ $ 
ib -77ta y-fey Ma-i- s r 1 xlil^fD s & 
gfT/cv-^-rA y-fey KEISgi 6 {4, CPUl 1RXW 
DTIUSSl 2 — yfey Nf -f-R S T^tB7J-f-6 0 
[0 0 3 2] LHJfivX* NMlWD^^AiiqES 

toaaj^nfesstt^xA y-fey Hf-§-sR 1 \cx 

•9, S5^*rt*|)A-<^^^jcl 0 lTAt^a-r— 7*> 
1 0 2 a ttt*ft$tU^T KU^*«a»$nfc/t:«>|rNM 
I $m-7v y*y A^^jasb^ti/^v ^HMffD s tr 
«tf?» 5t^{rcpui l^y-fey h-r-5r.i*s-e#, it 

[0033] *7t, r-f WIeISS 1 7{4^^T A^-— 

NMlW/o/^lrCPUl lifimfth 
B«W 4 t) fcS< -TS 4 9 fd^6 Lfc<75T% NM I MST' 
v#yUr>WfiM^Q,¥X}\ l^yfey hZtlZZkft 

fflmmszk&xzz. 
1 0 0 3 4 ] 11 3 <4, ^m<rM<Dwm\%:7frry'v y 
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ffi73«aHf #E S £Ofjfe3ffi££ SfjiiS^Bg 1 8 b b 
[0 0 3 5]y-W^^18ali NMIM® 

-5„ KWCIi ii^y- h$m^*? I8ali 
m$\&hft»l^* ! &rt XfcC P U 1 1 y ir y 

h£ns*-e roj om^^itfs-i-Es^tti^-rSo 

[0 0 3 6] f^^U^l 8b{iiI®fB-§-DS^Ui^Sr 

^ i s a r i j (otmvf^m -5§-&g:tf s <tis®g^- 

D S £r>xx^. !J "tr y Mt-f-S R2t LTtij7J U ?— 
Wil/-^18a^ TOJ <Olii*J*£lbJ§^ES£ 

[0 0 3 7] LfctfSo-C NMI^lT'ci^^CP 

ui l^^Ti-afcfe^s-rsNfflias, ^ta^^fc 

TV WEBS l 7 <&J3Wfc<0a«SJ«:jB*3 =t 5 N 
MI tgaSTvt^J^D^ \zW&6HrD S coffin £*felh-?- 
4ttt«Sih^*i(JI*)itPw i: ioTii^ff -§-D S<D 

d^'v J±.<D-$mM^f << WEBS 1 7 t;3S8fc£*vfcjffife 

[0038] _hfECD^T1i, f-fWBSH ttiSKJ- 
EKS^K «fc o« LT3fr***#fflfc* ttiBE £-frfcff 
&tii*jL/c/S\ 7V WEBS 1 7 £*>f-^— Xtt**^ 
ffrSfr, CPU1 9l^Lt*!>V^ro 
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x.{2\ C P U l l frbnmfrlz X o-CSKtSfutob £ v 
^Sr^'T -r-jJS^fSn^Wai&rs r'<b £ i fe- 
ll^ U #v>^Hrn^L/ci#(r ; ?^A;t-/< 

iot, NM I *Q37"p ^eo^to&K*fl*IHJ£C 
PUl lfrbWl&fj WKl 7co^r>>^(c:^-t- 
33.<b#T«#£<7rC\ Yftm^J*? l 8 a^SrCi: 

~E]«J£B£fT9 i <b tf*T'£ So 
[0 0 3 9] *fc, 7x-yf^^ 1 3R0to$>* 
Vtey 1 4^©i/^^tty- hEB&-<fco 

xm& l/c i flao ^tLti^hro^ 
y &w a r s «k b \z.m& lt <*, ± v \ 

[0 04 0] 

vsmn&m eujm l±x b \^&m\x*\-t, cpu 
mzmtiffife<omimbttm&n%- : kti&) u y -try 

h3W!cPU£ry-tr-> h"*"6fc»«>j;-fey Hf-5§-£rffi 
[ES^gfWi^] 

[Ei] *iBwoiwsKwa-c*>a 0 

[H2] *mi<03m&\Z7rrt7'ay?mx*&Z r , 
im 3 ] #38WOte<a|^#l£^-7a y ^ E|T*fcSo 

[m4] ms&\mm&&?FtJ'a>ytmx*ib?> 0 

1 ^Ptyf (CPU) 

2 ^Dir^ (CPU) ISfi^fiS 

3 ®g^S: 

4 y-fey 
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